Why the kidney?
Severe erythrocytosis is associated with increased whole blood viscosity and impaired blood flow. Since a reduced blood flow will cause tissue hypoxia and since tissue hypoxia is associated with increased synthesis of erythropoietin, erythrocytosis per se should cause an increase in the rate of red cell production. This, however, does not occur and severe erythrocytosis in patients with polycythemia vera does not lead to increased synthesis of erythropoietin. We propose here that the reason for this discrepancy is that decreased blood flow to the kidneys, the site of erythropoietin synthesis, does not cause renal tissue hypoxia. The oxygen tension in the kidneys is to a great extent determined by the consumption of oxygen used for sodium reabsorption and since sodium reabsorption is roughly proportional to glomerular filtration, a decreased flow of blood should be matched by a decreased oxygen consumption leaving the tissue tension of oxygen unchanged. Consequently, the location of an oxygen sensor in the kidneys controlling erythropoietin production appears to be most fortuitous since it prevents the development of a vicious circle, with erythrocytosis causing more erythrocytosis.